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Abstract
Because smoking rates are high among Vietnamese men, we used data from the 2007–2008 California Vietnamese 
Adult Tobacco Use Survey to estimate secondhand smoke exposure and associated risk factors among Vietnamese 
nonsmokers. Thirty percent of nonsmokers were exposed to secondhand smoke (SHS) at home, 8% at work, 52% in 
bars, and 67% on a college campus. At home, odds of SHS exposure were greater for women than for men and for 
adults aged less than 40 years than for older adults. Odds of SHS exposure were higher for former smokers at work 
(among employed men) and among men when in bars. Future interventions should consider sex, age, and smoking 
history in efforts to prevent SHS exposure among Vietnamese adults.
Objective
Secondhand smoke (SHS) exposure is associated with illness and death (1). Given high smoking rates among 
Vietnamese men (2–5), SHS exposure may be high in the Vietnamese population; however, research on this 
population is limited. As communities seek to reduce SHS exposure among vulnerable populations through programs 
such as the Communities Putting Prevention to Work (CPPW) initiative of the Centers for Disease Control and 
Prevention (CDC) (6), understanding SHS exposure among Vietnamese adults is timely and necessary for targeting 
interventions. This study aimed to estimate SHS exposure and associated risk factors among Vietnamese adults.
Methods
Data were from the 2007–2008 California Vietnamese Adult Tobacco Use Survey (CVATUS), a landline telephone 
survey representative of Vietnamese adults in California conducted in Vietnamese and English with a 63.5% 
participation rate. Details of the survey, which was approved by the institutional review board at the University of 
California, San Francisco, have been described previously (7).
SHS exposure at home was coded “yes” if respondents indicated that anyone living in the household smokes cigarettes 
now, or smoking was allowed inside the home, or anyone ever smoked inside the home. Employed respondents who 
primarily worked outdoors or worked inside a building where someone had smoked in the past 2 weeks were classified 
as exposed to SHS at work. Because of very low workplace SHS exposure among women (2%), only employed men 
were included in the workplace analysis. Respondents who visited a bar, tavern, nightclub, or restaurant in the past 12 
months with smoking inside were classified as exposed to SHS in bars. Respondents enrolled in a course on a college 
campus who reported being exposed to other people’s tobacco smoke on campus indoors or outdoors in the past 2 
weeks were classified as exposed to SHS at college.
Independent variables included sex, age, education, English proficiency, years in the United States, children in the 
home, smoking history, SHS knowledge, and SHS attitudes. Respondents were coded as knowledgeable of SHS health 
effects if they responded correctly to each of 3 questions relating to the health effects of SHS exposure.
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The analytic sample included 1,887 nonsmokers (former and never smokers) who provided complete data. Current 
smokers were excluded. We present descriptive statistics (weighted) and used weighted logistic regression to estimate 
the odds of SHS exposure in the above settings.
Results
Almost half of nonsmoking adults were aged 40 or older (48%) (Table 1). Nearly 4 in 5 adults (79%) had limited 
English proficiency. Most adults (80%) were knowledgeable about the health effects of SHS exposure, and 90% had a 
favorable attitude toward California’s law prohibiting smoking in bars. A substantial percentage had SHS exposure at 
home (30%), work (8%), bars (52%), and college (67%). Most adults did not allow smoking inside their home (95%) 
(not shown). Among these, only 6% reported anyone had ever smoked inside their home (not shown).
Vietnamese women were more likely than men to be exposed at home (odds ratio [OR], 1.85; 95% confidence interval 
[CI], 1.24–2.75), but less likely than men to be exposed to SHS at bars (OR, 0.42; 95% CI, 0.18–0.95) (Table 2). Adults 
aged 40 or older were less likely than those under 40 to be exposed to SHS at home (OR, 0.69; 95% CI, 0.50–0.96). 
Male former smokers were more likely than male never smokers to have SHS exposure at work (OR, 3.04; 95% CI, 1.27
–7.25). No significant correlate was observed for SHS exposure at college.
Discussion
Nonsmoking Vietnamese adults in California have high SHS exposure in various settings, despite advanced tobacco 
control efforts statewide (2). Nearly 1 in 3 adults were exposed in the home. Consistent with a survey in Vietnam (8), 
women and younger adults are more likely to be exposed at home. Overall, however, SHS exposure at home may be 
higher in Vietnam than among Vietnamese in California (8), possibly because of California’s history of implementing 
stringent tobacco control strategies (9) or acculturation stemming from these policies. Eight percent of employed men 
had SHS exposure at work. Exposure was higher among former than never smokers, which may be due to former 
smokers selecting workplaces with less strict smoking rules before quitting smoking. More than half of Vietnamese 
nonsmokers in California who visited a bar in the past 12 months had been exposed to SHS. Exposure was more likely 
among men, which may be related to higher socializing with male smokers, given social acceptability of smoking 
among Vietnamese men (3,4). More than two-thirds of Vietnamese nonsmokers taking college classes were exposed to 
SHS on campus. The study was unable to identify factors associated with exposure at college, suggesting more research 
is needed.
California’s Comprehensive Tobacco Control Program supports enforcing SHS policies in public places and changing 
norms through media campaigns, which have been included in CPPW efforts targeting SHS in Vietnamese populations 
(10). Our findings reveal that Vietnamese nonsmoking adults were knowledgeable about SHS health effects and yet 
many continue to be exposed to SHS. These findings underscore the need for culturally targeted interventions for 
Vietnamese adults to reduce SHS exposure. Interventions might include increasing social and cultural acceptance of 
consistent implementation of smoking bans at home and in other settings, particularly among women, younger adults, 
and former smokers. Our findings may also have implications for interventions with other Asian populations, given 
high smoking rates among men and similar cultural norms (11).
Limitations include 1) self-reported data; 2) small numbers of adults exposed in settings other than the home; and 3) 
unavailability of key determinants of SHS exposure, like occupation. Additionally, data are from 2007–2008. 
However, a recent survey indicates high smoking rates among Vietnamese men, suggesting that our results have 
continued relevance (12). Despite these limitations, this is the only in-language population-based survey focused on 
tobacco-related issues among Vietnamese adults in the United States. Our findings reveal significant SHS exposure 
among nonsmoking Vietnamese adults in California in various settings, despite advanced tobacco control efforts (2), 
emphasizing the importance of targeted efforts to prevent SHS exposure for this population.
Acknowledgments
The preparation of this manuscript was supported in part by a cooperative agreement from CDC’s Communities 
Putting Prevention to Work program (no. 1U58DP002500-1), the Asian American Network for Cancer Awareness, 
Research and Training, the National Center for Reducing Asian American Cancer Health Disparities through the 
National Cancer Institute Cooperative Agreement U01CA114640, and the National Institute on Drug Abuse San 
Francisco Treatment Research Center (P50DA09253). The survey questionnaire design and data collection were 
directed by the University of California, San Francisco, Vietnamese Community Health Promotion Project with 
funding support from the California Department of Public Health, Tobacco Control Program Grant 06-55563. We 
would like to thank the Santa Clara County Public Health Department’s Chronic Disease and Injury Prevention 
Program for their participation and Brian King from the CDC Office on Smoking and Health for his contributions to 
the measures and analysis.
Page 2 of 6Preventing Chronic Disease | Determinants of Exposure to Secondhand Smoke Among Vi...
Author Information
Corresponding Author: Whitney L. Webber, MS, Santa Clara County Public Health Department, 976 Lenzen Ave, San 
Jose, CA 95126. Telephone: 408-792-5023. E-mail: Whitney.Webber@phd.sccgov.org.
Author Affiliations: Brianna van Erp, Pamela Stoddard, Santa Clara County Public Health Department, San Jose, 
California; Janice Y. Tsoh, University of California Department of Psychiatry, San Francisco, California, and Asian 
American Research Center, San Francisco, California.
References
1. Centers for Disease Control and Prevention. The health consequences of involuntary exposure to tobacco smoke: a 
report of the Surgeon General. Atlanta (GA): US Department of Health and Human Services; 2006. 
http://www.surgeongeneral.gov/library/reports/secondhandsmoke/index.html. Accessed December 27, 2013.
2. Al-Delaimy WK, White MM, Mills AL, Pierce JP, Emory K, Boman M, et al. Two decades of the California Tobacco 
Control Program: California Tobacco Survey, 1990–2008. La Jolla (CA): University of California, San Diego; 
2010. http://www.cdph.ca.gov/programs/tobacco/Documents/CDPH_CTS2008%20summary%
20report_final.pdf. Accessed December 27, 2013.
3. Chan NL, Thompson B, Taylor VM, Yasui Y, Harris JR, Tu SP, et al. Smoking prevalence, knowledge, and 
attitudes among a population of Vietnamese American men. Nicotine Tob Res 2007;9(Suppl 3):S475–84. 
CrossRef PubMed
4. Kim SS, Nguyen HL, Le TH. Culture and smoking among Vietnamese Americans in central Massachusetts. J 
Transcult Nurs 2012;23(2):151–8. CrossRef PubMed
5. Rahman MM, Luong NT, Divan HA, Jesser C, Golz SD, Thirumalai K, et al. Prevalence and predictors of smoking 
behavior among Vietnamese men living in California. Nicotine Tob Res 2005;7(1):103–9. CrossRef PubMed
6. Bunnell R, O’Neil D, Soler R, Payne R, Giles WH, Collins J, et al. Fifty communities putting prevention to work: 
accelerating chronic disease prevention through policy, systems and environmental change. J Community Health 
2012;37(5):1081–90. CrossRef PubMed
7. Tong EK, Gildengorin G, Nguyen T, Tsoh J, Modayil M, Wong C, et al. Smoking prevalence and factors associated 
with smoking status among Vietnamese in California. Nicotine Tob Res 2010;12(6):613–21. CrossRef PubMed
8. Minh HV, Giang KB, Xuan LT, Nga PT, Hai PT, Minh NT, et al. Exposure to second-hand smoke at home and its 
associated factors: findings from the Global Adult Tobacco Use survey in Vietnam, 2010. Cancer Causes Control 
2012;23(Suppl 1):99–107. CrossRef PubMed
9. Giang KB, Van Minh H, Nga PQ, Hai PT, Quan NT, Tong VT, et al. Factors associated with exposure to 
antismoking information among adults in Vietnam, Global Adult Tobacco Survey, 2010. Prev Chronic Dis 
2013;10:120348. http://www.cdc.gov/pcd/issues/2013/12_0348.htm. Accessed December 27, 2013. CrossRef
PubMed
10. Tong E, Gildengorin G, Nguyen T, Tsoh J, Wong C, McPhee SJ. California Vietnamese Adult Tobacco Use Survey: 
executive summary. San Francisco (CA): University of California, San Francisco; 2009. 
http://www.cdph.ca.gov/programs/tobacco/Documents/CTCPVietnameseSurvey.pdf?. Accessed December 27, 
2013.
11. Friis RH, Garrido-Ortega C, Safer AM, Wankie C, Griego PA, Forouzesh M, et al. Socioepidemiology of cigarette 
smoking among Cambodian Americans in Long Beach, California. J Immigr Minor Health 2012;14(2):272–80. 
CrossRef PubMed
12. Status of Vietnamese Health, Santa Clara County, California, 2011. San Jose (CA): Santa Clara County Public 
Health Department; 2011. http://www.sccgov.org/sites/sccphd/en-us/Partners/Data/Documents/VHA%20Full%
20Report,%202011.pdf. Accessed December 27, 2013.
Tables
Table 1. Characteristics of Vietnamese Adult Nonsmokers, California 
Vietnamese Adult Tobacco Use Survey, 2007–2008 (unweighted n = 1,887)
Characteristic % (unweighted n)a
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High school graduate or less 43 (944)
Some college or higher 57 (922)
English proficiency (spoken)
Poorly or not at all 39 (479)
So-so 40 (812)
Fluently or well 21 (583)
Years in the United States
<10 years 23 (276)
≥10 years 77 (1,491)
Children in the home
No children 39 (873)
≥1 children 61 (1,012)
Smoking history
Never smoker 86 (1,500)
Former smoker 15 (387)
Secondhand smoke knowledge
Not knowledgeable 20 (347)
Knowledgeable 80 (1,529)
Secondhand smoke attitudes
Disapprove or are unsure of ban 11 (170)






Percentages are weighted. Numbers are unweighted. Some strata do not sum to 1,887 because of missing data. Some 
percentages may exceed 100 because of rounding.
Computed based on individuals who reported exposure in the setting of interest. For example, the percentage of 
respondents reporting secondhand smoke exposure at work was computed among participants who were currently 
employed.
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Table 2. Odds of Secondhand Smoke Exposure Among Vietnamese 
Adults Nonsmokers, California Vietnamese Adult Tobacco Use 
Survey, 2007–2008
Characteristic
Odds Ratio (95% Confidence Interval)
Home (n = 1,575) Work (n = 420) Bars (n = 229) College (n = 145)
Sex
Male 1 [Reference]
Female 1.85 (1.24–2.75) NA 0.42 (0.18–0.95) 1.10 (0.45–2.71)
Age, y
<40 1 [Reference]
≥40 0.69 (0.50–0.96) 1.82 (0.71–4.68) 0.82 (0.42–1.60) 0.88 (0.35–2.18)
Education
High school graduate or less 1 [Reference]
Some college or higher 1.02 (0.69–1.49) 0.59 (0.27–1.30) 1.29 (0.44–3.83) 0.65 (0.23–1.82)
English proficiency (spoken)
Poorly or not at all 1 [Reference]
So-so 0.92 (0.63–1.33) 1.70 (0.53–5.47) 0.71 (0.22–2.34) 1.49 (0.23–9.49)
Fluently or well 1.06 (0.62–1.80) 2.15 (0.62–7.44) 0.40 (0.10–1.64) 2.04 (0.31–13.4)
Years in the United States
<10 years 1 [Reference]
≥10 years or more 0.74 (0.49–1.13) 0.42 (0.14–1.23) 0.58 (0.21–1.62) 1.13 (0.46–2.79)
Children in the home
No children 1 [Reference]
NA NA NA
≥1 children 0.82 (0.59–1.14)
Smoking history
Never smoker 1 [Reference]
Former smoker 1.03 (0.66–1.60) 3.04 (1.27–7.25) 1.56 (0.57–4.27) 0.84 (0.15–4.74)
Secondhand smoke knowledge
Not knowledgeable 1 [Reference]
Knowledgeable 0.84 (0.57–1.23) 0.71 (0.29–1.75) 1.14 (0.49–2.64) 1.00 (0.35–2.88)
Secondhand smoke attitudes




Favor smoking ban in bars 0.80 (0.18–3.49)
Abbreviation: NA, not applicable.
Regression model includes men only.
P < .01.
P < .05.
Children in the home and secondhand smoke attitudes are included only in regression models for the home and bars, 
respectively.
The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. 
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